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DETAILED ACTION 

This office action is in response to application 10/790,381, filed on 3/1/2004. Claims 1- 
27 are pending in this application. 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. There are many systems 
and methods for producing an IC layout representation; title should reflect the one to 
which the claims are directed. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-3, 8, 9, 13, 15, 17-23 and 27 are rejected under 35 U.S.C. 102(e) as 

being anticipated by Kroyan et al. (PG Pub 2005/0188338). 

4. With respect to claim 1 , Kroyan teaches: (a) generating an initial layout 
representation in accordance with a plurality of design rules (i.e. baseline design rule 
which is used in the physical layout generation process, pg 4, paragraph [0051]); (b) 
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simulating how structures within at least a portion of the initial layout will pattern on a 
wafer (i.e. simulation engine which predicts the layout pattern generation on a wafer, pg 
5, paragraph [0075]); (c) based on the simulating step, identifying portions of the layout 
representation which include structures demonstrating poor manufacturability (i.e. 
portions of the design that have a poor manufacturability, pg 2, paragraph [0021]); (d) 
based on the simulating step, identifying portions of the layout representation in which 
extra manufacturability margin is present (i.e. pattern types with excess 
manufacturability margin, pg 3, paragraph [0046]); and (e) modifying (i.e. using a layout 
modification engine, pg 6, paragraph [0081]) at least one of: (i) portions of the layout 
representation which include structures demonstrating poor manufacturability (i.e. 
modifying manufacturability weak spots, pg 6, paragraph [0081]) and (ii) portions of the 
layout representation in which extra manufacturability margin is present. 
5. With respect to claim 22, Kroyan teaches: defining a manufacturability figure of 
merit (FOM) (i.e. discussion of aerial image metrics such as: intensity, image slope, 
image log-slope that contain pattern printability information, pg 6, paragraph [0076], 
which may serve to provide an FOM, as described on page 13 of Applicants' 
specification); simulating how the layout will pattern on a wafer (i.e. simulation engine 
which predicts the layout pattern generation on a wafer, pg 5, paragraph [0075]); 
evaluating manufacturability of portions of the layout based on the manufacturability 
FOM (i.e. pass module 5107 which determines whether manufacturability parameters 
are out of tolerance, pg 6, paragraph [0079]); and based on the evaluating step, 
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modifying the design rule compliant layout (i.e. layout modification engine optimizes 
weak spots -those spots that are out of tolerance, pg 6, paragraph [0081]). 

6. With respect to claim 2, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: (f) simulating how structures within at least a 
portion of the modified layout representation will pattern on a wafer (i.e. after layout 
modification, layout may be routed back to simulation engine, wherein simulation engine 
simulates patterns on a wafer, pg 6, paragraph [0082]); and (g) repeating steps (c)-(f) 
until no portions of the layout representation demonstrate poor manufacturability (i.e. 
steps may continue iteratively until no manufacturing weak spots remain, pg 6, 
paragraph [0082]). 

7. With respect to claim 3, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: performing at least one optical proximity correction 
(OPC) on the initial layout representation before step (b) (i.e. layout manipulation by 
OPC, pg 4, paragraph [0063]). 

8. With respect to claim 8, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: defining a manufacturability figure of merit (FOM) 
(i.e. discussion of aerial image metrics such as: intensity, image slope, image log-slope 
that contain pattern printability information, pg 6, paragraph [0076], which may serve to 
provide an FOM, as described on page 13 of Applicants' specification); and evaluating 
the manufacturability of at least a portion of the simulated layout representation based 
on the manufacturability FOM (i.e. pass module 5107 which determines whether 
manufacturability parameters are out of tolerance, pg 6, paragraph [0079]). 
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9. With respect to claims 9 and 23, Kroyan teaches all the elements of claims 8 and 
22, from which the claims depend respectively. Kroyan teaches: identifying one or more 
metrics (i.e. image log slope, intensity, image contrast, pg 6, paragraph [0076]) which 
are indicative of a manufacturable layout representation; and selecting acceptable 
ranges for the one or more metrics (i.e. determining the best values of these [metric] 
tolerances, pg 6, paragraph [0076]). 

10. With respect to claim 13, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: identifying metrics (i.e. image log slope, intensity, 
image contrast, pg 6, paragraph [0076]) which are indicative of a manufacturable layout 
representation. 

1 1 . With respect to claim 1 5, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: wherein for portions of the layout representation in 
which extra manufacturability margin is present, step (e) includes compacting at least a 
portion of the layout representation (i.e. for pattern types with excess manufacturability 
margin, it may be possible to tighten or compact the design, pg 3, paragraph [0046]). 

12. With respect to claim 17, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: wherein step (b) includes at least one of resolution 
enhancement technologies (RET), optical proximity correction (OPC), proximity to other 
structures, density of structures and corner rounding (layout manipulation including a 
discussion of OPC and RET, pg 4, paragraph [0063]). 

13. With respect to claim 18, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: wherein step (e) includes violating at least one of 
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the plurality of design rules (i.e. discussion of design rule violation types, pg 6, 
paragraph [0079]). 

14. With respect to claim 19, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: wherein step (e) is performed despite there 
existing no violation of any of the plurality of design rules (i.e. layout may be compacted 
[or modified] due to excess manufacturability margin, wherein modification is not a 
result of a violation of a design rule, pg 5, paragraph [0046]). 

1 5. With respect to claim 20, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan teaches: wherein step (c) includes providing a graphical 
representation (i.e. geometrical configuration of the layout, pg 6, paragraph [0087]) 
indicating structures demonstrating poor manufacturability (non-compliant 
manufacturability parameters, pg 6, paragraph [0086]). 

16. With respect to claim 21 , Kroyan teaches all the elements of claim 20, from which 
the claim depends. Kroyan teaches: wherein step (d) includes providing a graphical 
representation (i.e. geometrical configuration of the layout, pg 6, paragraph [0087]) 
identifying portions of the layout representation in which extra manufacturability (i.e 
spacing, gaps, pitch and the like, pg 6, paragraph [0087]) margin is present. 

17. With respect to claim 27, Kroyan teaches all the elements of claim 22, from which 
the claim depends. Kroyan teaches: wherein modifying the design rule compliant layout 
includes modifying the layout in violation of at least one design rule with which the 
layout is compliant (i.e. layout modification due to non-compliance properties of layout 
patterns, pg 6, paragraph [0080]). 
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Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

19. Claim 4, 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kroyan et al (PG Pub 2005/0188338) in view of Anderson et al. (6,425,113). 

20. With respect to claim 4, Kroyan teaches all the elements of claim 1 , from which 
the claim depends. Kroyan fails to teach: wherein step (c) includes performing optical 
rule checking (ORC) on the simulated layout representation. However, Anderson 
teaches: wherein step (c) includes performing optical rule checking (ORC) on the 
simulated layout representation (ORC component simulates the performance expected 
on the wafer and determines violation of tolerances, Col 7, lines 22-30). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to incorporate 
Anderson into the invention of Kroyan for the following reason(s): Anderson would 
improve the invention of Kroyan by providing an ORC component whose job is to 
determine whether the applied OPC in Kroyan will have the desired corrective effect 
(see Anderson, Col 2, lines 50-55). 

21 . With respect to claim 5, Kroyan in view of Anderson teaches all the elements of 
claim 4, from which the claim depends. Kroyan teaches: checking at least one of aerial 
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image metrics (i.e. evaluation [checking] of image log slope & intensity, pg 6, paragraph 
[0076]), resist image metrics and post exposure bake metrics. Examiner notes that on 
page 13 of Applicant's specification, intensity and logarithm of slope are defined as 
aerial image metrics. 

22. With respect to claim 7, Kroyan in view of Anderson teaches all the elements of 
claim 5, from which the claim depends. Kroyan teaches: wherein the aerial image 
metrics include at least one of image edge slope, image edge log slope, contrast (pg 6, 
paragraph [0076]), minimum intensity, maximum intensity, edge placement error and 
intensity at a given distance (i.e. image slope, image log-slope, image contrast, pg 6, 
paragraph [0076]). 

Allowable Subject Matter 

23. Claims 6, 10-12, 14, 16, 24, 25 and 26 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

24. The following is a statement of reasons for the indication of allowable subject 
matter: 

With respect to claim 6, the prior art made of record fails to teach: wherein ORC 
is performed on one or more portions of the simulated layout representation over a 
process window of focus and intensity. 

With respect to claims 10, the prior art made of record fails to teach: performing 
ORC on the simulated layout representation using the selected acceptable ranges for 
the one or more metrics. 
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With respect to claim 12, the prior art made of record fails to teach: evaluating a 
scanning electron microscope image of the selected exemplary layout portion printed on 
a wafer. 

With respect to claim 14, the prior art made of record fails to teach: at least one 
of (i) providing more space between adjacent structures, (ii) decreasing linewidth of one 
or more structures, and (iii) making edges of one or more structures wider. 

With respect to claim 16, the prior art made of record fails to teach: at least one 
of (i) moving outer corners of structures closer to adjacent structures, (ii) moving 
contacts closer to inner corners of metal lines, (iii) moving contacts closer to polysilicon 
end caps, (iv) reshaping active or metal layers to maintain width and space, and (v) 
adding side extensions to polysilicon end caps. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Suchin Parihar whose telephone number is 571-272- 
6210. The examiner can normally be reached on Mon-Fri, 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Suchin Parinar 
Examiner 
AU 2825 



